they demonstrated a huge heterogenous lobulated aggressive soft-tissue mass. The patient was provisionally diagnosed as having a primary softtissue sarcoma. Preliminary core biopsy performed at this hospital revealed a soft-tissue tumour of uncertain type. Positron-emission tomography (PET) co-registered with CT showed heterogeneous but marked F-18 fluorodeoxyglucose (FDG) activity within the lesion (Fig. 1 ). There was no evidence of distant metastases.
Upon referral to the Bone and Soft Tissue Sarcoma Service at our hospital, further imaging was performed: plain radiography (Fig. 2) , functional thallium scintigraphy, high-resolution CT with arterial-phase angiography (Fig. 3) , and gadoliniumenhanced MRI using a 1.5T machine. Delayed thallium 201 static images at 4 hours showed marked tracer retention throughout the pelvic and thigh components of the mass, in keeping with a metabolically active lesion (Fig. 4) . A 20x15 cm multilobulated mass that surrounded the right hip joint was shown on MRI (Fig. 5) . It was mostly T1 hypointense with areas of high and low T2 signal. Abnormal marrow signal intensity was present but the adjacent femoral cortex was intact. Extensive multiple erosions of the femoral head, neck, and acetabulum were seen. The mass involved the obturator internus, iliopsoas, piriformis, and gluteal muscles, as well as the anterior and posterolateral components of the thigh. The mass extended through the medial wall of the acetabulum, sciatic notch, and obturator foramen with indentation of the rectum and displacement of the uterus to the left. Heterogeneous gadolinium contrast enhancement was seen throughout the lesion. CT angiography demonstrated large abnormal feeding vessels, thereby prompting preoperative embolisation to help minimise blood loss during definitive surgery. A digital subtraction angiogram demonstrated a hypervascular mass supplied by branches of the right internal and external iliac artery, and superficial femoral and profunda femoris arteries (Fig. 6 ). Preoperative embolisation of the feeding branches from the internal iliac artery, anterior and posterior circumflex arteries was performed.
Intra-operatively, a large hypervascular tumour with areas of necrosis was identified and excised. Despite embolisation, massive intra-operative bleeding occurred and 17 units of packed red cells were required. The femoral head and acetabulum were left intact. Histopathological examination later confirmed the diagnosis of PVNS with the mass consisting of a proliferation of fibrohistiocytic cells, abundant haemosiderin, foamy histiocytes, and occasional giant cells (Fig. 7) . The patient remained stable in intensive care and made a good recovery. Her mobility was aided by arm crutches and a hip abduction brace.
DISCUSSION
PVNS is a rare, benign, proliferative condition of the synovium involving a joint, bursa, or tendon sheath (also known as giant cell tumour of the tendon sheath). Its aetiology is unknown although a neoplastic or inflammatory origin has been suggested. 1, 2 It affects patients in the age-group of 20 to 40 years with no sex predilection. The estimated prevalence is 1.8 per million. 3 The disease was first described in 1941. 4 Microscopically, the synovium is composed of a villous and/or nodular mass of fibrous stroma lined by hyperplastic cells. Histiocytes, giant cells, and haemosiderin deposition signifying old haemorrhage are key features. 4 It can be classified into diffuse and nodular forms.
Patients usually present with an intermittent history of monoarticular joint pain 5 : 80% of cases occur in the knee, followed by the hip, ankle, glenohumeral joint and elbow. 2, 5 Patients are able to tolerate normal levels of exercise between painful exacerbations, and often present late: diagnosis is delayed by a mean of 4.4 years. 6 Other symptoms include joint stiffness or a palpable mass. Despite usual confinement to the joint, PVNS can extend beyond the articular capsule and invade the pelvis or the thigh and impinge on the sciatic or femoral nerves. 
Anterior Posterior
The key features shown on plain radiography include dense soft-tissue swelling, scalloped bony erosions with sclerotic margins, and joint space preservation until late stage of the disease. The absence of juxta-articular osteopenia and osteophytes is characteristic. 10 Bony erosions are more common in the hip, especially in the non-weight-bearing areas of the acetabulum and femoral head or neck. 5 These erosions are sometimes confused with the subchondral cysts of rheumatoid arthritis or tuberculosis.
11
Ultrasonography is helpful in determining the presence of a joint effusion. Aspirated fluid is usually serosanguinous. 12 CT is excellent for detecting small bony erosions, associated soft-tissue components, and calcification-a rare feature of PVNS. In the present case, high-resolution CT angiography was used to delineate the lesion's blood supply and its relationship with the vessels. This is important for surgical planning such as the use of preoperative embolisation.
MRI is the most sensitive and specific modality for diagnosing PVNS. The key features are the combination of lobulated or nodular synovial proliferation containing haemosiderin with or without multiple bony erosions associated with marrow oedema. 13 Haemosiderin are blood breakdown products seen as focal or larger heterogeneous areas of T1 and T2 hypointensity. Gradient echo sequences are very sensitive in detecting these paramagnetic effects, whereas short-tau inversion-recovery sequences show increased signal intensity related to oedema overriding the effects of haemosiderin. 14 Haemosiderin may only be present in 82% of PVNS cases, and the absence of haemosiderin does not exclude the diagnosis.
14 Haemosiderin deposition is also seen in rheumatoid arthritis, post-traumatic synovitis, haemophilic and amyloid arthropathy, and synovial osteochondromatosis. Although PVNS may show significant gadolinium enhancement on T1-weighted imaging, this is not a specific finding.
Differential diagnoses include soft-tissue sarcoma particularly synovial sarcoma, haemangioma, fibroma, and rheumatoid arthritis. Synovial sarcoma is almost always extra-articular with calcification occurring in a third of cases. Heterogeneous T2 hyperintensity and intense heterogenous gadolinium enhancement are typical features. 10 Synovial haemangioma is more difficult to distinguish. It often shows poorly defined lobulated margins, less mass effect, and marked T2 hyperintensity reflecting blood pooling. 10 Rheumatoid arthritis typically possesses more uniform, thinner synovial proliferation, and less haemosiderin deposition, although histological findings of PVNS have been reported in these patients. 8 Thallium 201 scintigraphy is sensitive but not specific for PVNS. Typical appearances include intense early and delayed juxta-articular uptake usually conforming to the synovial cavity, with intense tracer activity typically seen in high-grade soft-tissue sarcoma and bony lymphoma. 15 Published articles describing the FDG PET findings of PVNS are rare. 16 Our case demonstrated extensive areas of high uptake within the mass. Standardised uptake values alone do not distinguish between benign and malignant processes. The accumulation of FDG in aggressive benign tumours or inflammatory lesions has been attributed to hyperperfusion and increased glucose metabolism within leukocytes, giant cells, and histiocytes. 17 Preoperative image-guided biopsy is an important part of the diagnostic process. It is preferable to perform a percutaneous Tru-cut core needle biopsy unless a wide excisional biopsy is planned. Core biopsy is preferred to fine needle aspiration techniques to maximise diagnostic yield. In order to avoid the spread of tumour across fascial planes, biopsy must always be performed in conjunction with a surgeon undertaking the definitive resection so that a correct uni-compartmental approach can be planned. 18 The biopsy site can then be identified and excised en bloc during definitive surgery.
Multiple factors delayed this patient's diagnosis. She was initially misdiagnosed with tuberculosis of the hip, a known imitator of PVNS. Cultural differences, language barriers, and a lack of pain also delayed her presentation. The aggressiveness of this mass was mistaken for malignant sarcoma, although in retrospect, the long clinical duration should have excluded this diagnosis. The histopathology of PVNS can be difficult to interpret as it can be mistaken for malignancy because of its infiltrative appearance and lack of characteristic features.
14 Nonetheless, malignancy has been reported to occur in the presence of PVNS, although this is controversial.
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CONCLUSION
PVNS, despite being uncommon, should always be considered in younger patients who present with monoarticular arthritis, especially when it is associated with bony erosions or a soft-tissue component. A clinically guided multimodality approach to investigation is recommended. Preoperative imageguided biopsies should be performed to exclude soft-tissue sarcoma and should ideally be carried out at a specialised musculoskeletal tumour centre. 18 Additional modalities including thallium scintigraphy and PET-CT are particularly important in guiding biopsy of the most representative and metabolically active parts of the lesion.
